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For the CW operation of a high-power 
gyrotron_ RF power penetration in the beam 
tunnel [2] may be a serious problem. One could 
estimate such power leakage analyzing the cold 
gyrotron cavity (without electron beam). The 
cavity in [2] is composed of the beam tunnel, the 
cut-off section preventing RF power leakage in 
the beam tunnel, the straight cavity section for 
the interaction of the electron beam with the RF 
field of the desired resonant mode and the 
output uptaper to guide the output RF power to a 
mode converter and/or a quasi-optical unit. Here 
we analyze the design of the cut-off cross 
section to prevent RF power penetration in the 
beam tunnel and consequent decrease of the 
output gyrotron power. 
Following [1], the resonant frequency and 
the quality factor of the cavity are obtained by 
numerical solution of the Vlasov equation. A 
computer code employed for the standard design 
procedure of a gyrotron cavity can be applied to 
this problem. One of the computed field 
profiles for TE3t.8 mode in a Toshiba gyrotron 
cavity was presented in [2]. 
This method was applied to analysis of 
some Toshiba gyrotron cavity designs. 
According to a numerical calculation, the total 
transmission to the beam tunnel (i.e., power 
leakage) is equal to 0.22%. A relatively high 
power leakage of this design is caused by the 
mode conversion in the cut-off cross section 
between Sl-S2 and Kl-K2 cross sections in [2]. 
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The TE3u and T£31 •8 modes are in cut-off in 
this section However~ they are partly coupled to 
the TE 3 L6 mode penetrating into the beam 
tunnel. To minimize such a leakage, one has to 
decrease the angle of the I in ear taper between 
the cross-sections S 1-S2 and K 1-K2 and hence 
increase its length. The increase of the total 
length could be probably compensated through 
a tnodification of the nonlinear output uptaper. 
The computer code employing a scattering 
matrix approach was applied to the analysis of 
the mode conversion losses in some nonlinear 
uptapers at 84 GHz and 168 GHz. 
The conversion losses of 1. 5%) in an old 
Varian uptaper correspond to 7.5 kW power 
losses at 0.5 MW level of output CW power and 
this combined with the losses of the quasi-
optical unit may pose a tube heating problem. 
On the other hand, for the uptaper considered in 
(2] the coupling to the reflected vvaves is very 
small (less than 0.004o/o ). The coupling 
coefficients to the transmitted TM waves are 
small as well~ the maximal coupling coefficient 
being 0.01% only. So, further optimization for 
reflected \vaves and for TA1 modes is not 
required. 
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